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DETAILED ACTION 

Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1 ) an application for patent, published under section 1 22(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351 (a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

2. Claims 1, 2, 4, 7, 8, 9, 10, 11, 13, 14, 15, 16, 17 and 18 . are rejected under 35 
U.S.C. 102(e) as being anticipated by US 6,756,643 B1 (hereinafter "Achuthan"). 

Regarding claim 1, Achuthan teaches a semiconductor device comprising a first 
semiconductor region (810 Fig. 8) and a second semiconductor region (801/802 Fig. 8), 
wherein a field effect transistor (Fig. 7) is comprised of the first semiconductor region 
comprising at least one semiconductor layer(s) (210 Fig. 3) protruding upward from a 
substrate (110 Fig. 3), a gate electrode(s) (820 Fig. 8) formed via an insulating film (140 
and 310 Fig. 3) such that the gate electrode(s) strides over the semiconductor layer(s) 
and source/drain regions provided in the semiconductor layer(s) on both sides of the 
gate electrode(s),whereby a channel region is formed in at least both side surfaces of 
the semiconductor layer(s). (Figs. 7 & 8, Col. 3 lines: 45-53, Col. 4 lines: 45-67) 

Achuthan further teaches the second semiconductor region comprises 
semiconductor layers protruding upward from the substrate (801 and 802 Fig. 8) and 
placed, at least opposing the first semiconductor region at both ends in the direction 
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perpendicular to a channel current direction and the side surfaces of the semiconductor 
layers facing the first semiconductor region are parallel to the channel current direction. 
(Fig. 8, Col. 5 lines 11-23). 




i 



Fig. 8 

Regarding claim 2, Achuthan teaches the first semiconductor region comprises 
a plurality of the semiconductor layers aligned such that the channel current direction is 
mutually parallel (Fig. 9, Col 5. lines: 24-30 -"901 may represent fins.... used in the 
FinFETs. Lines 902 represent dummy fins"). 
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Regarding claim 4, Achuthan teaches the gate electrode(s) is formed such that 
the gate electrode(s) strides over at least two of the plurality of the semiconductor layers 
(Figs. 7-10 -Col 5 lines: 24-30.) 

Regarding claim 7, Achuthan teaches that in the direction perpendicular to the 
channel current direction, an additional semiconductor layer in the second 
semiconductor region is formed between the plurality of the semiconductor layers in the 
first semiconductor region (Fig. 8 and Fig. 10 -Col. 5, lines: 31-46 - "Dummy structure 
1002 encompasses.... provide better uniformity during planarization"). 

Regarding claim 8, Achuthan teaches the plurality of the semiconductor layers 
are aligned at even intervals in the direction perpendicular to the channel current 
direction (Fig. 9 &10 - Col 5, lines: 24-42). 

Regarding claim 9, Achuthan teaches the semiconductor layers in the second 
semiconductor region formed in both sides of the first semiconductor region are 
disposed at even intervals from the first semiconductor region (Fig. 8-10 - Col. 5, lines: 
11-46). 

Regarding claim 10, Achuthan teaches the semiconductor layer(s) in the first 
semiconductor region and the semiconductor layers in the second semiconductor region 
are aligned at even intervals in the direction perpendicular to the channel current 
direction (Fig. 8-10 -Col. 5, lines: 11-46). 

Regarding claim 11, Achuthan teaches the gate electrode(s) is formed, 
extending from over the semiconductor layer(s) in the first semiconductor region to over 
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the semiconductor layers in the second semiconductor region (Fig. 8, Col. 5 lines 11- 
23). 

Regarding claims 13 and 14, Achuthan teaches at least a part covered by the 
gate electrode(s) in the semiconductor layer(s) in the first semiconductor region has a 
substantially cuboid shape (Figs. 2A & 7); and the semiconductor layer(s) in the first 
semiconductor region has a substantially cuboid shape (Fig. 9, Col 5. lines: 24-30). 

Regarding claim 15, Achuthan teaches that in the channel current direction, a 
length of the semiconductor layers in the second semiconductor region in both sides of 
the first semiconductor region is longer than a length of the gate electrode(s). (Fig. 9-10 
- Col. 5, lines: 24-46 - "The dimension of dummy structure.... depend on the overall 
pattern density being used in the semiconductor device."). 

Regarding claim 16, Achuthan teaches that in the channel current direction, a 
length of the semiconductor layers in the second semiconductor region in both sides of 
the first semiconductor region is equal to or larger than a length of the semiconductor 
layer(s) in the first semiconductor region. (Fig. 9-10 - Col. 5, lines: 24-46). 

Regarding claim 17, Achuthan teaches that in the direction perpendicular to the 
channel current direction, a width of the semiconductor layers in the second 
semiconductor region in both sides of the first semiconductor region is equal to or larger 
than a width of the semiconductor layer(s) in the first semiconductor region (Fig. 9-10 - 
Col. 5, lines: 24-46 - "The dimension of dummy structure. ...depend on the overall 
pattern density being used in the semiconductor device."). 
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Regarding claim 18, Achuthan teaches the second semiconductor region further 
comprises a pair of semiconductor layers which connects from one semiconductor layer 
to the other semiconductor layer of the semiconductor layers in both sides of the first 
semiconductor region such that the second semiconductor region surrounds the first 
semiconductor region (Fig. 10 -Col. 5, lines: 31-46). 

3. Claims 19, 20, 21, 22, 23, 25, 27, 29, 30, 31. 32, 33, 34, 35, 36, 37 and 38 , are 

rejected under 35 U.S.C. 102(e) as being anticipated by US 6,756,643 B1 (hereinafter 
"Achuthan"). 

Regarding claim 19, Achuthan teaches a process for manufacturing a 
semiconductor device, comprising the steps of: forming fin-type semiconductor layers 
for forming a first semiconductor region (810 Fig. 8) comprising at least one 
semiconductor layer(s) protruding upward from a substrate and a second 
semiconductor region (801/802 Fig. 8) comprising semiconductor layers protruding 
upward from the substrate at least in both sides sandwiching the first semiconductor 
region (Fig. 10- Col. 5, lines: 31-46); and forming a transistor (Fig. 7) by forming a gate 
electrode(s) (820 Fig. 8) striding over the semiconductor layer(s) in the first 
semiconductor region, an insulating film between the gate electrode(s) (140/310 Fig. 3) 
and at least both side surfaces of the semiconductor layer(s) and source/drain regions 
in both sides sandwiching the gate electrode(s) in the semiconductor layer(s). (Fig. 7) 
(Col. 3 lines: 45-53, Col. 4 lines: 45-67, Col. 5 lines 11-23). 
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4. Regarding claim 20, 21 and 22, Achuthan teaches the first semiconductor 
region and the second semiconductor region are formed such that the side surface of 
the second semiconductor region in the side of the first semiconductor region is parallel 
to a channel current direction; the first semiconductor region and the second 
semiconductor region are simultaneously formed by processing a semiconductor 
substrate on the substrate into a predetermined shape; and the processing into the 
predetermined shape is conducted by etching the semiconductor substrate using a 
mask having a shape corresponding to the first semiconductor region and the second 
semiconductor region. (Fig. 8 & 9, Col. 5 lines: 11-30 and Col. 3 lines: 22-39). 

Regarding claim 23, Achuthan teaches the gate electrode(s) is formed such that 
the gate electrode(s) extends from over the semiconductor layer(s) in the first 
semiconductor region to over the semiconductor layers in the second semiconductor 
region (Fig. 8, Col. 5 lines 11-23). 

Regarding claim 25, Achuthan teaches a plurality of the semiconductor layers 
are formed as the first semiconductor region such that direction of channel current 
flowing in the individual semiconductor layers is mutually parallel (Fig. 9-10 - Col. 5, 
lines: 24-46). 

Regarding claim 27, Achuthan teaches the process wherein in the step of 
forming the transistor, the gate electrode(s) is formed such that the gate electrode(s) 
strides over at least two or more of the plurality of the semiconductor layers in the first 
semiconductor region (Figs. 7-10 - Col 5 lines: 24-30). 
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Regarding claim 29, Achuthan teaches that in the step of forming the fin-type 
semiconductor layers, an additional semiconductor layer in the second semiconductor 
region is formed between the semiconductor layers in the first semiconductor region 
(Fig. 8 and Fig. 10 - Col. 5, lines: 31-46 - "Dummy structure 1002 
encompasses.... provide better uniformity during planarization") . 

Regarding claim 30, Achuthan teaches the plurality of the semiconductor layers 
in the first semiconductor region are formed at even intervals in the direction 
perpendicular to the channel current direction (Fig. 9 &10 - Col 5, lines: 24-42). 

Regarding claim 31, Achuthan teaches the semiconductor layers in the second 
semiconductor region are disposed in both sides of the first semiconductor region at 
even intervals from the first semiconductor region (Fig. 8-10 - Col. 5, lines: 1 1-46). 

Regarding claim 32, Achuthan teaches the plurality of the semiconductor layers 
in the first semiconductor region and the semiconductor layers in the second 
semiconductor region are formed at even intervals in the direction perpendicular to the 
channel current direction (Fig. 8-10 -Col. 5, lines: 11-46). 

Regarding claims 33 and 34, Achuthan teaches at least a part covered by the 
electrode gate(s) in the semiconductor layer(s) in the first Semiconductor region are 
formed such that the part has a substantially cuboid shape (Figs. 2A & 7); and the 
semiconductor layer(s) in the first semiconductor region are formed such that the 
semiconductor layer(s) has a substantially cuboid shape (Fig. 9, Col 5. lines: 24-30). 

Regarding claim 35, Achuthan teaches the semiconductor layers in the second 
semiconductor region are formed in both sides of the first semiconductor region such 
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that a length of the semiconductor layers in the channel current direction is longer than 
a length of the gate electrode(s). (Fig. 9-10 - Col. 5, lines: 24-46). 

Regarding claims 36 and 38, Achuthan teaches the semiconductor layers in the 
second semiconductor region are formed in both sides of the first semiconductor region 
such that a length of the semiconductor layers in the channel current direction is longer 
than a length of the semiconductor layer(s) in the first semiconductor region; and a pair 
of semiconductor layers are further formed as the second semiconductor region, which 
connects from one semiconductor layer to the other semiconductor layer of the 
semiconductor layers in both sides of the first semiconductor region such that the 
second semiconductor region surrounds the first semiconductor region (Fig. 10 - Col. 5, 
lines: 31-46). 

Regarding claim 37, Achuthan teaches that in the step of forming the transistor, 
the semiconductor layers in the second semiconductor region are formed in both sides 
of the first semiconductor region such that a width of the semiconductor layers in the 
direction perpendicular to the channel current direction is equal to or larger than a width 
of the semiconductor layer(s) in the first semiconductor region (Fig. 9-10 - Col. 5, lines: 
24-46 - "The dimension of dummy structure. ...depend on the overall pattern density 
being used in the semiconductor device."). 
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Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

5. Claim 3 , is rejected under 35 U.S.C. 103(a) as being unpatentable over US 
Achuthan, in view of US 6,642,090 B1 (hereinafter "Fried"). 

Regarding claim 3, Achuthan teaches a separate source/drain regions and a 
separate gate electrode formed on a semiconductor layer in the first semiconductor 
region, but does not explicitly teach a plurality of semiconductor layers with separate 
source/drain regions and separate gate electrodes. 

Fried teaches separate source/drain regions (220) and separate gate electrodes 
(222) are formed to each of the plurality of the semiconductor layers in the first 
semiconductor region (Fig. 7, Col. 8 lines: 60-66, Col. 9 lines: 1-2). 

At the time of the invention, it would have been obvious to a person of ordinary 
skill in the art to modify the device as disclosed by Achuthan by incorporating a plurality 
of devices as taught by Fried. The motivation would have been to use FinFETs based 
logic devices (Fried - Col. 9 lines: 3-39). 



6. Claims 5 and 6 , are rejected under 35 U.S.C. 103(a) as being unpatentable over 
US Achuthan, in view of US 6,909,147 B2 (hereinafter "Aller") 
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Regarding claims 5 and 6, Achuthan teaches a source/drain regions and a gate 
electrode formed on a semiconductor layer in the first semiconductor region, but does 
not explicitly teach arrangements of gate electrode(s) and electrical connections 
between fin-type transistors. 

Aller teaches individual source/drain regions (32) in the plurality of the 
semiconductor layers are electrically commonly connected (25) and the gate 
electrode(s) (90) is formed such that the gate electrode(s) strides over the commonly 
connected semiconductor layers (Fig. 2B Col. 4 lines: 10-23); and the first 
semiconductor region further comprises a connecting semiconductor layer which 
protrudes upward from the substrate and electrically commonly connects source/drain 
regions of at least two of the plurality of the semiconductor layers by extending in the 
direction perpendicular to the channel current direction; and the gate electrode(s) is 
formed such that the gate electrode(s) strides over the semiconductor layers connected 
by the connecting semiconductor layer (Fig. 2B Col. 4 lines: 10-23). 

At the time of the invention, it would have been obvious to a person of ordinary 
skill in the art to modify the device as disclosed by Achuthan by incorporating gate 
electrode arrangement and source/drain connections as taught by Aller. The motivation 
would have been to increase channel area by using multiple fins (Aller - Col. 4 lines: 
10-23). 



7. Claim 12 is rejected under 35 U.S.C. 103(a) as being unpatentable over US 
Achuthan, in view of US 2005/0145932 (hereinafter "Park") 
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Regarding claim 12, Achuthan teaches a device comprising a first and second 
semiconductor region, but does not mention the gate contact is formed over the second 
region. 

Park teaches a contact (124b Fig. 33) with the gate electrode(s) (124a Fig. 33) is 
formed over the semiconductor layers in the second semiconductor region (para 
[0057]). 

At the time of the invention, it would have been obvious to a person of ordinary 
skill in the art to modify the device as disclosed by Achuthan by incorporating gate 
electrode contact as taught by Park. The motivation would have been to avoid short 
channel effects caused by the gate electrode (Park - para [004]). 

8. Claim 24 is rejected under 35 U.S.C. 103(a) as being unpatentable over US 
Achuthan, in view of US 2005/0145932 (hereinafter "Park") 

Regarding claim 24, Achuthan teaches forming a device comprising a first and 
second semiconductor region, but does not mention forming the gate contact is over the 
second region. 

Park teaches that in the step of forming the transistor, a contact (124b Fig. 33) 
with the gate electrode(s) (124a Fig. 33) is further formed over the semiconductor layers 
in the second semiconductor region to which the gate electrode(s) extends (para 
[0057]). 

At the time of the invention, it would have been obvious to a person of ordinary 
skill in the art to modify the method as disclosed by Achuthan by incorporating gate 
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electrode contact forming step as taught by Park. The motivation would have been to 
avoid short channel effects caused by the gate electrode (Park - para [004]). 

9. Claim 26 , is rejected under 35 U.S.C. 103(a) as being unpatentable over US 
Achuthan, in view of Fried. 

Regarding claim 26, Achuthan teaches a separate source/drain regions and a 
separate gate electrode formed on a semiconductor layer in the first semiconductor 
region, but does not explicitly teach a plurality of semiconductor layers with separate 
source/drain regions and separate gate electrodes. 

1 0. Fried teaches that in the step of forming the transistor, a plurality of the gate 
electrodes (222) are formed such that each gate electrode strides over one 
semiconductor layer in the first semiconductor region (Fig. 7, Col. 8 lines: 60-66, Col. 9 
lines: 1-2). 

At the time of the invention, it would have been obvious to a person of ordinary 
skill in the art to modify the process as disclosed by Achuthan by incorporating a 
plurality of gate electrodes as taught by Fried. The motivation would have been to use 
FinFETs based logic devices (Fried - Col. 9 lines: 3-39). 

1 1 . Claim 28 , are rejected under 35 U.S.C. 1 03(a) as being unpatentable over US 
Achuthan, in view of Aller. 

Regarding claim 28, Achuthan teaches forming a source/drain regions and a 
gate electrode on a semiconductor layer in the first semiconductor region, but does not 
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explicitly teach forming arrangements of gate electrode(s) and electrical connections 
between fin-type transistors. 

Aller teaches the process wherein in the step of forming the fin-type 
semiconductor layers, a connecting semiconductor layer is further formed as the first 
semiconductor region, which protrudes upward from the substrate, extends in a 
direction perpendicular to the channel current direction and electrically commonly 
connects at least two of the plurality of the semiconductor layers; and wherein in the 
step of forming the transistor, the gate electrode(s) is formed such that the gate 
electrode(s) strides over the semiconductor layers connected by the connecting 
semiconductor layer (Fig. 2B Col. 4 lines: 10-23). 

At the time of the invention, it would have been obvious to a person of ordinary 
skill in the art to modify the method as disclosed by Achuthan by incorporating gate 
electrode and source/drain connection forming step as taught by Aller. The motivation 
would have been to increase channel area by using multiple fins (Aller - Col. 4 lines: 
10-23). 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Andres Munoz whose telephone number is (571) 270- 
3346. The examiner can normally be reached on 7:30am - 4:00pm (Mon-Fri). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Anh Mai can be reached on (571) 272-1995. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Anh T. Mai/ 

Supervisory Patent Examiner, 
Art Unit 4148 

/Andres Munoz/ 
Examiner, Art Unit 4148 
April 8, 2009 



